Introduction
The above quotation from a U.S. Census Bureau report draws attention to looming health and welfare problems arising from demographic aging of populations around the world (Kinsella and Gist, 1998) . Health and welfare issues have understandably captured the attention of researchers and governments because of their fiscal implications. One issue that has received relatively little attention however, is the implications for financial markets of a population which is ageing and becoming more predominantly female. If women have different attitudes to investing than men, then a shift in the control of personal wealth to women could be expected to impact not just upon the investment management industry, but upon the welfare of the investors themselves. In particular, the influence of women's risk tolerance 1 on their investment decisions will be an important determinant of their financial well-being in retirement.
The truth of this conjecture depends on whether women display a different attitude towards financial risk-taking relative to men. While stereotypical beliefs about gender differences are prevalent, there are now a number of studies that suggest women may be more risk averse than men in general business decision-making, and specifically in financial decision-making. Why is this significant? Studies in the US have found that while only 12% of women who have partners have sole responsibility for the family's investments, the greater longevity of females as well as the increasing divorce rate, mean that nine out of ten women will find themselves responsible for their family's finances and investments (Kover, 1999) . Moreover, a 1997 report by the Bank of America found that the average age of widowhood for an American female is 56 years (Aguilar 2001) . Given these factors, it should not come as a surprise that the report suggested that women had control of about 75% of total personal wealth in
America. The implications of this are most apparent in the managed funds industry: as the baby boomer bulge moves through the age profile, the gender composition will shift further in favor of women.
Our study contributes to the literature by providing evidence that women do differ from men in their attitude to financial risk taking. This finding is based on the analysis of a database consisting of psychometrically-derived risk profiles for around 20,000 adult Australians. As much of the extant literature uses US data, our use of
Australian data provides an important response to the concerns raised by Jiankoplos and Bernasek (1998) that much of what we know about investor risk tolerance could be country specific. As Australia shares a number of demographic and cultural similarities with other developed countries, we believe our results are relevant for these countries as well. For example, demographic similarities are apparent in the population pyramids depicted in Figure 1 , with both Australia and the United States forecast to experience an increase in the elderly female segment of the population.
[
FIGURE 1 ABOUT HERE]
From a somewhat different perspective, data from the U.S. Census Bureau reproduced in Panel A of Table 1 shows the impact of the baby boomers on the populations of developed countries outside Western Europe. Again, each country is forecast to experience significant increases in its elderly population, with the proportion of the population aged 65 and over increasing by, for example, 59 percent in the United States and 70 percent in Australia (from the year 2000 to 2030).
[ TABLE 1 ABOUT HERE] While the proportion of elderly in the population is increasing we also need to examine whether there are expected to be any significant changes in the gender composition of the population over 65. To do this we use a simple measure of gender composition, the sex ratio, defined by the U.S. Census Bureau as the number of men per 100 women in a given population or age category. In Panel B of Table 1 we can see that while each country listed is expected to experience some increase in the ratio over the period 2000 -2030, the sex ratios peak at around 80. For the very old, those aged 80 and over, there is a similar pattern of increase although the ratios are much more in favor of women initially, ranging from 50-55 in 2000 to 61-66 in 2030.
The analysis undertaken in this paper proceeds as follows. We first give an overview of research into the determinants of financial risk tolerance and then turn our focus to research specifically relating to risk tolerance and gender. Regression analysis is used to examine the determinants of financial risk tolerance in our database and we find all of our demographic characteristics to be significant. The role of gender is then considered by focusing on the differential impact of gender on each of our demographic factors. Finally, a test for the presence of non-linearities in our relationships is undertaken.
The Determinants of Risk Tolerance
The last decade has seen an increase in research that has focused on the use of various demographic characteristics to predict investor risk tolerance. 2 The results of this research have not been uniform with respect to the identification of relevant demographic factors or the strength and direction of the identified relationships.
Nevertheless, one of the most prominent factors that have been found to impact on financial risk tolerance is age. While the majority of the published research studies have found that risk tolerance decreases with age (Wallace and Kogan 1961; McInish 1982; Morin and Suarez 1983; Palsson 1996) , some recent research fails to support or provides contrary evidence for this factor (Wang and Hanna 1997; Grable and Joo 1997; Grable and Lytton 1998, Grable 2000) . Additionally, at least two studies have found the relationship to be negative but non-linear (Riley and Chow 1992; Bajtelsmit and VanDerhai 1997) .
The marital status of a person has also been found to impact on risk tolerance.
Roszkowski, Snelbecker and Leimberg, (1993) suggest that single people have higher financial risk tolerance than married individuals because they have less responsibilities than married people, particularly with respect to dependents. They also face less social risk (that is, potential loss of esteem) when undertaking risky
investments. An alternative view suggests that married individuals have a greater capacity to weather financial vicissitudes and are therefore likely to have higher financial risk tolerance. Empirical research is equivocal on these competing hypotheses and a number of studies have failed to identify any significant relationship 2 For a survey see Grable and Lytton (1998) and Grable and Joo (1999) .
between marital status and financial risk tolerance (McInish, 1982; Masters, 1989; Haliassos and Bertaut, 1995) . As such, the issue remains moot.
The impact of education and income on risk tolerance are found to be relatively uniform. Higher attained levels of education have been found to be positively related to higher financial risk tolerance (Baker and Haslem, 1974; Haliassis and Bertaut, 1995; Sung and Hanna, 1996) . Similarly, research into the impacts of income and wealth uniformly support a positive relationship with levels of risk tolerance (Friedman 1974; Cohn, Lewellen, Lease and Schlarbaum 1975; Blume 1978; Riley and Chow 1992; Grable and Lytton 1999; Schooley and Worden 1996; Shaw 1996) .
A final factor which is frequently tested in this context is gender and females typically show a lower preference for risk than males (for example, Bajtelsmit and Bernasek, 1996; Powell and Ansic, 1997; Grable, 2000, Grable and Joo, 2000) .
Although the research in this area is by no means uniform. For example, Grable and Joo (1999) found that gender was not significant in predicting financial risk tolerance and Ackert, Church and Englis (2002) also produced inconclusive results. The research in this area is explored in detail in the next section. (1966) documents what is considered to be the prevalent belief in western culture that men should, and do, take greater risks than women. Early psychological research on differences in decision-making generally was consistent with this belief.
Gender and Risk Tolerance

Slovic
Eagly (1995) surveys research from the general psychology literature into gender differences relating to behavior, attitudes, cognitive ability, decision making and personality traits in the context of risk and decision-making and concluded that the bulk of the research suggests women are less aggressive, less confident, more cautious and possessing inferior leadership and problem solving abilities. However, these conclusions are not unanimous: Johnson and Powell (1994) reviewed earlier literature specifically on business decision-making and found the results to be ambiguous. For example, Powell (1990) found no significant differences in managers' decisionmaking style, and Masters and Meier (1988) For example, Schooley and Worden (1996) examined the 1989 SCF and compared household's reported willingness to take financial risk to the riskiness of their portfolios, measured as the proportion of risky assets to wealth. They found that overall households did allocate portfolio holdings consistent with their stated attitudes toward risk. They also found that the portfolios of households headed by females had significantly lower ratios of risky assets to wealth, although a coding procedure used in the creation of the data set meant that the extent of this gender difference could not be fully ascertained.
Jiankoplos and Bernasek (1998) , using the same survey data found that as wealth increases, the proportion of wealth held as risky assets increased by a smaller amount for single women than for single men and married couples. Interestingly, they report that about 60% of female respondents and 40% of male respondents stated they
were not prepared to accept any financial risk. Bajtelsmit, Bernasek and Jianakoplos (1999) , again using the 1989 SCF, investigated pension allocations as part of the household's overall portfolio, finding significant gender differences in the overall allocation of wealth, with women exhibiting greater relative risk aversion in their allocation of wealth into defined contribution pension assets. Halek and Eisenhaeur (2001) used life insurance data to estimate relative risk aversion coefficients and then examined these in relation to demographic characteristics. They found men were less risk averse than women and that the difference in risk aversion across gender was highly significant.
Pension schemes that give the beneficiary some degree of control over asset allocation have enabled researchers to further explore the impact of gender. Bajtelsmit and Vanderhai (1997) examined the asset allocation decisions of a sample of nearly 17,000 management employees of a large United States employer. These employees were able to select from a choice of five investment alternatives offering different risk/return characteristics. It was found that women were significantly more likely to invest in fixed income securities and less likely to invest in employer stock.
Hinz, McCarthy and Turner (1997) used data from the Thrift Savings Plan for United
States Federal Government employees both found that women allocated a smaller proportion of their funds to equities than did men. Sunden and Surette (1998), using data from the 1992 and 1995 SCF, and after controlling for a range of demographic, financial and attitudinal characteristics, report that gender and marital status interact to significantly affect how individuals choose to allocate assets in definedcontribution plans: single women and married men were less likely than single men to choose the riskier portfolio option. Bernasek and Shwiff (2001) found that among university faculty, gender was the most significant factor in explaining the proportion of the pension invested in risky assets, with women more conservative investors than men. Interestingly, when interactive effects were added to the model, it was found that married and cohabiting women and men reacted in different ways to the attitudes towards risk of their partners: men were prepared to take on more risk than their partners while women were prepared to take less risk. Barber and Odean (2001) examine the common stock portfolio holdings of men and women and find men invest in riskier positions than women when measured against four risk measures (portfolio volatility, individual stock volatility, beta and size). Dwyer, Gilkeson and List (2002) using data from a survey of 2000 randomly selected mutual fund investors, found that women exhibited less risk taking than men in their mutual fund investment decisions. Importantly, the impact of gender was significantly weakened when investor-specific financial investment knowledge was controlled for in the analysis, suggesting that the apparently lower risk tolerance of women is not an inalterable trait.
Researchers have also placed professional investors under the spotlight. Olsen and Cox (2001) investigate gender differences in attitudes towards risk for professionally trained investors. It was found that women investors weight risk attributes, such as possibility of loss and ambiguity, more heavily than their male colleagues. In addition, women tend to emphasize risk reduction more than men in portfolio construction. While gender differences appear to influence perceptions of risk and recommendations to clients, these differences tend to be the most significant for assets and portfolios at risk extremes. Bliss and Potter (2002) explore whether gender affects fund manager performance and/or behavior, in particular whether female fund managers are more risk-averse and less confident. Their exploration of whether equity mutual funds managed by women differed systematically in performance or operationally from those managed by men produced negative findings. Atkinson, Baird and Frye (2003) examined fixed income mutual fund managers and failed to find significant differences in terms of performance, risk or other fund characteristics. The difference appeared to be in the behavior of investors, with lower net asset flows into funds managed by women, suggesting gender stereotypes affect investor decision making.
Description of Survey Sample
Risk tolerance is an attitude and is therefore a complex psychological construct. A summary of the demographic information for the investors captured in this database is presented in Table 3 . Unfortunately, not all of the respondents who completed the survey and received an assessment of their financial risk tolerance also completed all of the demographic questions. As such, the number of observations for each demographic will be less than the total size of the RTS database. For example, 2726 respondents did not indicate their gender which reduced the sample to 17,627 comprising 11566 males (65.62%) and 6061 females (34.38%). More specifically, Panel A of Table 2 reveals that the majority of the survey respondents are married (76.82%). Panel B shows that proportionately more males (52.47%) than females (45.39%) had a university degree or higher qualification.
[ TABLE 3 ABOUT HERE]
Panel C shows the breakdown of respondents' personal before-tax income. It is interesting to note that although 45.47% of total respondents reported incomes below $50,000, a much greater proportion of females (66.32%) than males (35.05%) 5 Following consultation with ProQuest, respondents who recorded their age as less than 20 years or older than 80 years, and respondents who generated a RTS outside the range 20-95 were omitted from the analysis, as such responses were not considered plausible. A total of 356 respondents were excluded on these criteria. 6 We recognize that the sample is not a representative cross-section of society, but argue that it represents those in society who are likely to seek professional investment and personal financial planning advice.
were in this category. As might be expected this disparity is reduced when combined incomes are considered: Panel D shows that 24.73% of females and 18.92% of males report combined family incomes of less than $50,000.
Finally, Panel E shows that 75.47% of males and 68.83% of females have more than $150,000 in net assets, with both groups recording their highest proportions in the $150,000 and $500,000 bracket. Taken in conjunction with the age information discussed earlier, this tends to suggest that the typical survey respondent is nearing or at retirement and is asset rich and income poor.
Empirical Framework
In order to test the determinants of risk tolerance, a number of different demographic factors may be considered. It is possible to quantify the effect of each of these demographic characteristics on the risk tolerance of an individual using statistical analysis. The model to be tested in this paper hypothesizes that the RTS for individual i is a function of each of these demographic characteristics, i.e.: 
where:
RTS is the financial risk tolerance score for each surveyed individual provided by ProQuest based on the answers to their Risk Tolerance Questionnaire and takes a value somewhere in the range between zero to 100 and;
DFEM is a dummy variable that signifies a respondent is female.
DMARR is a dummy variable that takes a value of unity if the respondent is married (legally or defacto).
NDEP is the number of people in the family whom are financially dependent on the respondent.
AGE is the age (in years) of the respondent.
EDU is an ordered categorical variable representing the educational background of respondents, 1 (4) representing the minimum (maximum) education level. INC is an ordered categorical variable representing the income of respondents, 1 (5) representing the minimum (maximum) income level. NASS is an ordered categorical variable representing the net assets of respondents, 1 (5) representing the minimum (maximum) income level. Table 2 defines the five categories.
The correlations between all these potential independent variables are reported in Table 4 . As might be expected, the strongest correlation ( The model for unmarried females is (i.e. DFEM = 1 and DMARR = 0): 7 The strongest correlation coefficient (0.7940), between the respondent's income and the respondent's combined family income, is insufficiently high to indicate severe collinearity between these two independent variables. In any case these two variables do not enter the regression together as suchreferring to equation (1) we see that CINC is included interactively with DMARR. Additionally, the absence of high R 2 values in company with low t-statistic values for the regression results also supports this conclusion. Notwithstanding this, we cannot categorically rule out the possibility that three or more of the variables are collinear but no two taken alone display evidence of this. 
Basic Regression Results
Estimation results for the model specified in equation (1) are reported in Table 5 . All of the demographic characteristics tested in equation (1) were found to be significant at the 1% level for our sample group. The constant term in this model, 65.79, represents a baseline risk tolerance score which will be adjusted up or down according to the characteristics of the individual respondent. The coefficients for the independent variables indicate the direction and magnitude of the effect on risk tolerance. For example, gender is the most significant of the specified determinants of risk tolerance and a female will exhibit a RTS 5.87 points less than a demographically equivalent male. Marriage is also an important determinant, reducing the RTS by 2.29
points. The results also support the view held by many in the investment industry that investors become more risk averse with age: the RTS decreases by 3.24 points for each decade of birthdays.
TABLE 5 ABOUT HERE]
On the other hand, RTS is positively related to both income and education, with the former increasing the RTS by 1.70 points per category (as defined in Table 2) and the latter by 1.10 points per category. Risk tolerance is also positively related to the respondent's net assets, although this variable has less influence than income and education per category: the RTS increases 0.87 points per category. The interactive variable, DMARR*CINC, captures the impact of the combined income effect associated with marriage (or defacto relationships) and shows that RTS increases by 0.59 points per combined income category.
Overall, our results, based on the responses of a large-sample of investors, indicate that all of the demographic characteristics are significant in explaining financial risk tolerance. From a statistical significance point of view it seems that the most influential demographics are: Age, Gender, Education and Income.
Exploring the Role of Gender
Good reason exists to believe that males and females behave differently with regard to risk tolerance and this can be explored further in the context of model (1) In this form the model can test the increment in each coefficient derived from being female relative to the base case of being male, and thereby provide deeper insight into the impact of gender on risk tolerance.
Model (2) can be easily converted into a range of special cases, for example:
The general model for males is (i.e. DFEM = 0): Estimation results for the model specified in equation (2) are reported in Table   6 . Table 6 [TABLE 6 ABOUT HERE] First, we notice that the fixed (constant) component of RTS is lower for females by 9.6 points. However, the magnitude of this impact is generally tempered once the other demographic characteristics are taken into account. Most noticeably, marriage is a differentially important characteristic, having a less negative impact on risk tolerance for females than the negative impact found for males. That is, for males, being married reduces RTS by 3.63 points, whereas for females, being married reduces RTS by about 1 point (i.e. 3.63-2.66) . Similarly, the number of dependents is positively related to risk tolerance for females but negatively related for males, although in each case the magnitude of the impact is relatively small. Interestingly, while age reduces risk tolerance by 3.39 points per decade for males, its differential impact for females is positive but negligible, being associated with a decrease of 2.91 points per decade (i.e. 0.48 points lower in magnitude).
On the other hand, the combined income effect derived from marriage and the level of net assets of the respondent, which have a positive impacts of 1.02 and 1.03 points per category respectively for males, have correspondingly incremental negative impacts of -0.78 and -0.48 points for females.
Education was not found to be a significant differentiating variable in explaining the RTS of females. While important for both males and females in the sense that it is associated with an increase by 1.09 points per education category, the results show that no more or less importance is attached to it by females.
As an example, a 40 year old, university educated, married female with one dependent, earning $50,000 -$100,000, a combined income of $100,000 -$200,000 and net assets of $150,000 -$500,000 would have a risk tolerance of: 59.1.
8 This compares to the demographically equivalent male with a risk tolerance of 65.1.
The combined model reported in Table 5 somewhat obscures the direct effects of the demographic variables on female RTS. Accordingly, as noted above, the general model for evaluating the determinants of RTS [equation (1) (1b) are retained. The parsimonious model that focuses on these determinants may be specified as:
The estimated output for equation 3 is presented in Table 7 . All of the estimated coefficients are significant at the 1% level. Here the constant term of 57.59 represents the baseline for females. The impact of the respondent's age, education, income and net assets can be estimated by examining the sign and magnitude of the estimated coefficients for these variables. For example, we can see that a female's RTS declines by 2.98 points with each passing decade but increased levels of education, income and net assets (as defined by the categories in Table 2 Tables 6 and 7. 9 In Figure 2 we have chosen male and female examples from each end of the socio-economic spectrum to observe how the risk tolerance score varies with age. In each case the negative and monotonic relationship between age and risk tolerance can be clearly seen and the impact of socio-economic factors is readily apparent.
[FIGURES 2 AND 3 ABOUT HERE]
In Figure 3 we have chosen a young (20 year old) male and a matching young female and an elderly (70 year old) male and a matching elderly female, each with high school education, to illustrate how the risk tolerance score varies with changes in the income and wealth positions for each. Age and gender differences are clearly evident and are maintained as income and wealth increase.
The Presence of Non-linearities in the Model
An interesting extension of our research is to test the robustness of the linearity assumption implicit in the specification of the model. Indeed, previous research by Riley and Chow (1992) and Bajtelsmit and VanDerhai (1997) The estimated regression results are presented in Table 8 . The significance of all of the estimated coefficients provides clear evidence of nonlinear effects in the relationship between RTS and NDEP, AGE, INC and CINC. Specifically, we see RTS decreasing at a decreasing rate as the number of dependents increases and decreasing at an increasing rate as reported age increases. On the other hand, RTS increases at a decreasing rate as income and combined income increase. A more insightful impression of this nonlinearity may be obtained using the estimated coefficients of the parsimonious model specified in equation (4) and plotting the predicted RTS for a collection of characterized cases. Figure 4 presents a plot of the predicted RTS for a young (20 year old) male and a similar female and an elderly (70 year old) male and a similar female who, in each case, are married, have one dependent family member and have completed high school. Similar to the counterpart plots given in Figure 3 , age and gender differences are clearly evident and are maintained as income and wealth increase. Compared to Figure 3 , the non-linear model provides lower RTS estimates on a case by case basis, suggesting that ignoring non-linearities may induce overestimation of RTS (at least for these types of individuals).
[FIGURE 4 ABOUT HERE]
Conclusion
Attitudes towards risk and their impact on asset allocation decisions will be an important determinant of financial well-being in retirement. Our analysis, of a very large database of psychometrically-derived risk profiles of Australians aged between 20 and 80 years, provides evidence that women differ from men in their attitude to financial risk taking. Our examination of a large Australian database also provides a response to the observation made by Jiankoplos and Bernasek (1998) that most of the risk tolerance research uses United States data and consequently the results could be country specific.
Regression analysis of risk tolerance scores (RTS) on the demographic characteristics of gender, marital status, number of dependents, age, education, income, combined income and net assets revealed each of these characteristics to be significant at the 1% level, with the first four characteristics having a negative relationship with RTS. The impact of gender was explored through dummy variable enhanced regression analysis constructed to test the increment in each demographic coefficient derived from being female relative to the base case of being male. While we found the fixed component of the RTS to be 9.6 points lower for females, the magnitude of this impact is reduced once the other demographic characteristics are taken into account. Marriage and number of dependents were found to be differentially important characteristics, with marriage having a less negative impact on risk tolerance for females than the negative impact found for males. Age reduces risk tolerance by 3.39 points per decade for males, and its differential impact for females is positive but negligible, being associated with a decrease of 2.91 points per decade (i.e. 0.48 points lower in magnitude).
On the other hand, the combined income effect derived from marriage and the level of net assets of the respondent, which have positive impacts per category for males, have correspondingly incremental negative impacts for females. Education was not found to be a significant differentiating variable in explaining the RTS of females.
While important for both males and females in the sense that it is associated with an increase in RTS per education category, the results show that no more or less importance is attached to it by females. Finally, we found evidence of nonlinear effects in the relationship between RTS and the number of dependents, age and income and combined income. as the baby boomer bulge moves through the age profile, the gender composition will shift further in favor of women. The extent to which women do have more conservative risk profiles and the extent to which this conservatism is exacerbated with age, we expect to see asset allocation decisions leading to an overall shift to less risky investment portfolios. Importantly, the existence of a positive equity premium means that such a shift in overall asset allocation has the potential to lead to lower levels of wealth for women in their retirement years. At a macro level, in the absence of countervailing forces at play, it may lead to lower levels of 'speculative' capital being available for venture capital and other extreme risk projects that currently attract funding. This table reports regression results in which the dependent variable is respondent's risk tolerance score (created by ProQuest) and the independent variables are combinations of: DFEM, a dummy variable taking the value of unity if the respondent is female and zero for males; DMARR, a dummy variable taking the value of unity if the respondent is married and zero if unmarried; NDEP, a variable measuring the number of family dependents; AGE, the respondent's age in years. Ordered categorical variables for education (EDU); income (INC); combined income (CINC) and net assets (NASS) are defined in Table 2 . White Heteroskedasticity-Consistent Standard Errors and Covariance are used. * Significant at the 5% level ** Significant at the 1% level This table reports regression results in which the dependent variable is respondent's risk tolerance score (created by ProQuest) and the independent variables are: AGE, the respondent's age in years. Ordered categorical variables for education (EDU); income (INC); and net assets (NASS) are defined in Table  2 . White Heteroskedasticity-Consistent Standard Errors and Covariance are used. * Significant at the 5% level ** Significant at the 1% level This table reports regression results in which the dependent variable is respondent's risk tolerance score (created by ProQuest) and the independent variables involve linear and/or quadratic versions of: DFEM, a dummy variable taking the value of unity if the respondent is female and zero for males; DMARR, a dummy variable taking the value of unity if the respondent is married and zero if unmarried; NDEP, a variable measuring the number of family dependents; AGE, the respondent's age in years. Ordered categorical variables for education (EDU); income (INC); combined income (CINC) and net assets (NASS) are defined in Table 2 . White Heteroskedasticity-Consistent Standard Errors & Covariance are used. * Significant at the 5% level ** Significant at the 1% level Tables  6 and 7 . All cases represent unmarried respondents. 'FEM1' and 'MALE1' represent a female and male pair that habitate the lower end of the socio-economic spectrum. Specifically, 'FEM1' represents female respondents who have any number of family dependents; have completed a high school education only; have an income in the range $30,000 -$50,000; and have net assets in the range $50,000 -$150,000. 'MALE1' represents male respondents who have four family dependents; have completed a high school education only; have an income in the range $30,000 -$50,000; and have net assets in the range $50,000 -$150,000. In contrast, 'FEM2' and 'MALE2' represent a female and male pair that habitate the upper end of the socio-economic spectrum. Specifically, 'FEM2' represents female respondents who have any number of family dependents; have university qualifications; have an income in the range $100,000 -$200,000; and have net assets in the range $500,000 -$1,000,000. 'MALE2' represents male respondents who have no family dependents; have university qualifications; have an income in the range $100,000 -$200,000; and have net assets in the range $500,000 -$1,000,000. 
